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A B S T R A C T
Objective: To track psychosocial well-being over 2 years following cardiac rehabilitation (CR) initiation, and its'
association with heart-health behaviors.
Methods: Patients from 3 CR programs were approached at their first visit, and consenters completed a survey.
Participants were emailed surveys again 6months, 1 and 2 years later. Depressive symptoms (PHQ-8) and
quality of life were assessed at each point, as were exercise, nutrition, smoking and medication adherence,
among other well-being indicators.
Results: Of 411 participants, 46.7% were retained at 2 years. Post-CR, there was 70% concordance between
participants' desired and actual work status. Depressive symptoms were consistently minimal over time
(mean=3.17 ± 0.37); Quality of life was high, and increased over time (p= .01). At 2 years, 56.9% partici-
pants met exercise recommendations, and 5.4% smoked. With adjustment, greater self-regulation was associated
with significantly greater exercise at intake; greater exercise self-efficacy was significantly associated with
greater exercise at 1 year; greater disease management self-efficacy was significantly associated with greater
exercise at 2 years; greater environmental mastery (actual) was significantly associated with greater exercise at
2 years. Lower depressive symptoms were significantly associated with better nutrition at 2 years.
Conclusion: CR initiators are thriving, and this relates to better exercise and diet.
1. Introduction
Cardiovascular disease (CVD) is one of the most prevalent health
conditions worldwide [1]. Upwards of one in five cardiac patients
suffers from depression; this is a much higher burden than is observed
in the general population [2]. This depression, among other psycho-
social factors such as social isolation, anxiety and hostility, is associated
with higher mortality and morbidity in cardiac patients [3]. Indeed
depression is recognized as a risk factor for poor prognosis in these
patients by the American Heart Association [4]. Yet, it may be natural
to experience psychological distress in response to a cardiac event, and
there are data to suggest it wanes in many patients with time [5] and
that some patients may even make meaning in the life-threatening
cardiac experience and find benefit [6]. However, little is known about
the trajectory of psychosocial status over the long-term in cardiac pa-
tients.
Indeed there has been recent interest in psychosocial well-being in
cardiac patients, or positive cognitive, social and emotional states or
traits, such as purpose in life and positive affect [7], as well as role
functioning. Reviews have demonstrated cardiac patients with greater
well-being have better outcomes, including reduced hospital read-
missions, lower mortality [8] and reduced risk of recurrent cardiovas-
cular events [9]. These outcomes are observed even after taking into
consideration psychological distress such as depression. The mechan-
isms for these associations include physiological factors (e.g., in-
flammation), and also likely greater engagement in heart-health beha-
viors [8–14].
However, the extent to which patients experience psychosocial well-
being, and hence may reap some of these major health benefits, is not
well characterized. Using the Broaden and Build theory (Fig. 1) [15],
the objective of this study was to characterize psychosocial well-being
over 2 years following a cardiac event or procedure. This theory posits
that positive emotions broaden one's awareness, which results in a
broadened behavioral repertoire (including taking action or building
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improved heart-health behaviors); this in turn results in gains (e.g.,
improved quality of life) and increases in resources (physical and so-
cial). Specifically, with regard to positive emotions, eudaimonic well-
being was assessed and depressive symptoms were tracked. With regard
to broadening, patient activation, self-regulation, as well as self-efficacy
for exercise and chronic disease management were considered. With
regard to building, the association of these psychosocial well-being
indicators with heart-health behaviors was investigated, namely, phy-
sical activity, smoking, diet and medication adherence. It was hy-
pothesized that more positive psychosocial well-being would be sig-
nificantly associated with better heart-health behaviors. Finally, with
regard to gains, achievement of desired work status, and quality of life
(QoL) were characterized.
2. Methods
2.1. Design and procedure
Herein, secondary analysis of a cardiac rehabilitation (CR) program
evaluation is presented. This study was observational, and prospective
in design. Approval was received from the research ethics review
boards at the institutions of each participating CR site.
Patients referred to CR at one of the study centers following a
qualifying hospitalization or diagnosis were approached to participate
at their initial visit (generally an intake assessment) between July 2010
and February 2014. Written, informed consent was solicited by ad-
ministrative staff at the site. Based on median times from hospital
discharge to CR initiation in the region [16], the baseline assessment
would have occurred approximately 1.5months post-event/procedure.
Participants were provided a self-administered survey in paper format
to take home, or emailed a link to complete the survey online at home.
The survey assessed sociodemographic characteristics including work
status, self-regulation, depression and QoL. The latter 2 scales were
administered at all assessment points.
A second survey was provided to all study participants from the
central study office (regardless of CR program completion), via mail
and/or online. It assessed work status, and desired work status. It was
administered to correspond with CR program duration (this varied
somewhat by site; details reported elsewhere) [17]. For all participants
CR completion was ascertained from program charts (Fig. 2).
Finally, a survey was also administered to all study participants
(again regardless of CR completion) at 1 and 2 years' post-intake. The
former included exercise self-efficacy, the latter included self-efficacy
for managing chronic disease, patient activation and eudaimonic well-
being.
Physical activity, nutrition, medication adherence and smoking
status were also assessed at all 4 points. Timing of assessments at CR
admission, to correspond with CR discharge, and at 1 and 2 years from
CR admission is depicted in Fig. 2. To optimize the response rate, at
each assessment point, non-responders were sent a repeat e-mail, and
then if they still had not responded they were contacted by telephone.
2.2. Participants
The cohort consisted of participants from 3 CR sites in the Greater
Toronto Area, Canada and one satellite program. This convenience
sample consisted of all consenting participants attending an initial visit
at 1 of these programs. Participants were referred to the CR programs
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Fig. 1. Broaden and Build theory juxtaposed with corresponding study constructs.
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with the following cardiac diagnoses or procedures: acute coronary
syndrome, chronic stable angina, or stable heart failure, as well as
percutaneous coronary or valvular intervention, coronary artery bypass
graft (CABG) ± valve surgery, cardiac transplantation, or mild non-
disabling stroke [18]. The inclusion criterion for the larger program
evaluation was that participants were deemed eligible to complete CR
upon initial assessment (i.e. no comorbidities identified or indications
from the graded stress test that would preclude exercise training).
Participants who were not proficient in the English language were ex-
cluded from the study.
2.3. Measures
Sociodemographic characteristics such as participants' ethno-
cultural background (adapted from Statistics Canada categorizations),
marital status, and highest educational attainment, were assessed via
self-report through forced choice response options. Participants were
also asked to report if they were limited in paid employment due to
their CVD. Clinical data were extracted from CR referral forms, as well
as CR intake and discharge assessments, where available. To assess
psychosocial well-being, several measures were selected, based on ad-
ministration in other, or relevance to, cardiac samples, as well as psy-
chometric rigor. The manner in which they correspond to the Broaden
and Build theory [15] is outlined below.
2.3.1. Positive emotions
The Patient Health Questionnaire-8 [19] is a reliable and validated
depressive symptom screening scale, through which respondents are
asked to report the frequency of depressed mood in the last 2 weeks.
Each item is scored on a Likert-type scale from 0 (not at all) to 3 (nearly
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Fig. 2. Participant flow diagram with assessment points
CR= cardiac rehabilitation.
*Depressive symptoms and quality of life, as well as 4 health behaviors assessed in all 4 surveys.
§Actual and desired work status assessed at intake and discharge.
ǂExercise self-efficacy assessed.
†Index of Self-Regulation, Self-efficacy for Managing Chronic Disease, Patient Activation, Psychological Well-Being, and Chronic Illness Resources administered at
this assessment.
Note: boxes on right denote data ascertained from CR charts.
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every day). A total score is computed by summing responses, with
higher scores indicating more severe depressive symptoms. A score
of< 5 is considered indicative of minimal depressive symptoms (we
concede this is not synonymous with lack of negative emotion or pre-
sence of positive emotion however). This was administered at all 4
assessment points.
The Ryff Scale of Psychological Well-Being is an 18-item [20],
theoretically-based, validated measure that assesses multiple aspects of
eudaimonic well-being. The measure assesses 6 domains, namely: (a)
self-acceptance, (b) autonomy, (c) environmental mastery, (d) personal
growth, (e) positive relationships, and (f) purpose in life. Respondents
rate statements on a scale from 1 to 6, with 1 indicating they “strongly
disagree” and 6 indicating they “strongly agree”. They are then asked to
re-rate each item, however this time indicating an ideal score for each.
Negatively-phrased items are reverse-coded, and subscales items are
summed together to compute total scores. For each subscale, a higher
score indicates the respondent has mastery in that area, whereas a
lower score in a category indicates the struggle with the particular as-
pect of psychological well-being. This was administered at the 2-year
follow-up.
2.3.2. Broaden
The Index of Self-Regulation [21] is a 9-item scale which measures
the degree of an individuals' health behavior self-management, in the
domains of reconditioning, stimulus control and behavioral monitoring.
Responses to each of the items are scored on a 5 point scale ranging
from 1 to 5 (strongly disagree to strongly agree). A mean is computed,
with higher scores indicating greater use of self-regulatory strategies.
This scale was administered in the initial survey only.
The Cardiac Exercise Self-Efficacy Instrument (CESEI) [22] is a 16-
item measure that assesses an individual's confidence in their ability to
practice good physical activity habits. Items are rated on a 5-point
Likert scale (1= very little, 5= quite a lot); Higher scores indicate
greater self-efficacy. This was administered at the 1 year follow-up.
The Self-Efficacy for Managing Chronic Disease [23] is a 6-item
scale assessing emotional functioning, role function, communicating
with physician and symptom control. Each of the items is scored on a
10-point Likert scale (not at all confident to totally confident). The total
score is computed by calculating the mean of the items; higher scores
indicate higher self-efficacy. This was administered at the 2 year follow-
up.
The Patient Activation Measure (PAM)-13 [24] assesses the
knowledge, skills and confidence necessary to manage one's health and
health care. Responses to each of the 13 items are scored on a 4-point
scale ranging from 1 to 4 (strongly agree to strongly disagree). Based on
responses, a raw score for each participant is derived, which corre-
sponds to 1 of 4 stages of activation. Raw scores between 67.1 and 100
correspond to stage 4, which suggests respondents take an active role
with regards to their own health. Raw scores ranging between 55.2 and
67.0 correspond to stage 3, which reflects respondents have the con-
fidence and knowledge to take action regarding their health. Raw
scores ranging from 47.1–55.1 correspond to stage 2, which suggests
respondents lack basic knowledge and experience or success with
health behavior change. Finally, raw scores between 0 and 47 corre-
spond to stage 1, which indicates that respondents view their doctor as
the one in charge and so do not feel in control of their own health. This
was administered at the 2 year follow-up.
2.3.3. Build
Physical activity, nutrition and medication adherence were assessed
via psychometrically-validated scales. Participants were asked to self-
report their smoking status (current, former or never). These were ad-
ministered at all 4 assessment points.
The Godin Leisure-Time Exercise Questionnaire [25] is a brief and
reliable instrument to assess usual physical activity during a typical 1-
week period. Frequencies of strenuous, moderate, and light-intensity
activities were assessed, and weighted. Higher scores indicated a
greater amount of exercise. Those scoring above 24 were considered to
be sufficiently active and meeting the recommended guidelines of>
150min of moderate to vigorous intensity exercise per week.
The Health Promoting Lifestyle Profile II [26] nutrition subscale
contains 6 statements that assess daily personal nutrition habits. Re-
sponse options range from 1 (never) to 4 (routinely), indicating the
frequency with which a particular nutrition behavior is practiced. A
mean value was computed, with higher scores representing a healthier
diet. Finally, the 4-item version of Morisky's Medication Adherence
Scale [27] was also administered. Scoring information is available from
the author.
2.3.4. Gains
The EuroQoL-5D-3L (quality of life; EQ) is a standardized instru-
ment that measures generic health status [28]. Respondents are asked
to indicate their QoL in 5 dimensions (e.g., mobility, self-care items
assessing mental and physical resources), by choosing one of the fol-
lowing response options: (1) no problems, (2) some problems, (3) ex-
treme problems. Responses are then converted into a single utility score
by applying a formula that attaches values (weights) to each response
option. Higher utility scores (closer to 1.0) indicate better QoL. The EQ
Visual Analogue Scale (VAS) was also administered, through which
respondents rated their QoL on a vertical scale, with one end point
being the “Best Imaginable Health State” with a score of 100 and the
other being the “Worst Imaginable Health State” with a score of 0. Both
scales were administered at all 4 assessment points.
Social resources were assessed in 2 ways. First, the brief Chronic
Illness Resource Survey [29] is a 29-item scale which measures support
and resources in 7 areas: doctor and health care team, family and
friends, personal, neighborhood/community, media/policy, organiza-
tion and work. Participants were asked to rate the degree to which each
resource/item was used over the past 6months, on a Likert scale from 1
(not at all) to 5 (a great deal). Items are averaged, with higher scores
indicating greater resources in a given domain. This was administered
at the 2-year follow-up. Finally, participants were asked to self-report
their actual and desired work status on the first 2 surveys.
2.4. Statistical analysis
SPSS software version 24 (IBM, Armonk, NY) was used for statistical
analysis. Given the multiple comparisons, a significance cut-off value of
p < .01 was applied throughout. Descriptive statistics were computed
to describe the sociodemographic and clinical characteristics of the
sample.
A descriptive examination of the psychosocial well-being constructs
at each time point was performed. All analyses included only those who
completed the assessments at the given time point(s) under testing.
Paired t-tests were used to compare actual versus ideal psychological
well-being. Congruency between desired versus actual work status was
compared using Cohen's kappa. The trajectory of depressive symptoms
and QoL were explored over the 2 years using general linear models.
Pearson's correlations were computed to assess the associations
between psychosocial well-being indicators and heart-health behaviors,
except the association with smoking was assessed using analysis of
variance (with post-hoc LSD tests where significant). Finally, the sig-
nificant associations were tested general linear models with adjustment
for age, sex and sociodemographic and clinical characteristics which
differed between retained participants versus those lost to follow-up.
The psychosocial well-being indicators were the dependent variables
(one model per indicator), and the heart-health behaviors were the
independent variables (all 4 included in each model).
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3. Results
3.1. Respondents characteristics
Fig. 2 displays the flow of participants through the study. As shown,
321 participants completed the initial survey, and clinical data from the
CR intake assessment could be extracted for 397 participants. Subse-
quently, there were 240 (58.4%) participants that completed CR and
hence had clinical data available for extraction post-program. Two
hundred and forty-four participants completed the survey mailed at the
time to correspond with the end of CR (of which 170 [69.7%] com-
pleted CR). Finally, 178 and 192 participants respectively completed
the 1 and 2-year post-intake survey via mail, of which 124 (69.7%) and
125 (65.1%) had previously completed CR respectively.
Table 1 displays participant sociodemographic and clinical char-
acteristics at baseline. As shown, 3/4 s of participants were partnered,
although relationship quality was not considered. Pre-CR, participants
could on average achieve 7 metabolic equivalents of task (METs), which
suggests they could live independently and undertake activities of daily
living.
As reported elsewhere [30], there were some differences in the
characteristics of participants retained at 2 years (N=192) versus
those lost-to-follow-up. With regard to sociodemographic character-
istics, retained participants were more likely to self-report “North
American” ethnocultural background compared to those lost to follow-
up. With regard to clinical characteristics, retained participants were
significantly less likely to have been referred to CR for revascularization
compared to those lost to follow-up. With regard to psychosocial and
health behavior constructs assessed at baseline, those retained at
Table 1
Participant characteristics at baseline (N=411).
Characteristic n (%) or mean ± SD
Sociodemographic
Agea (mean years ± SD) 64.45 ± 10.41
Sexa (% male) 287 (70.2)
Ethnicity (% North American) 126 (39.9)
Marital status (% married) 236 (74.7)
Education (% completed < college/university) 160 (50.6)
Work status (% retired) 145 (45.9)
Clinical
Previous cardiac diagnosisb (% yes) 39 (9.5)
Peak METsc (mean ± SD) 7.17 ± 2.94
CR referral indicationa
PCI 153 (39.8)
CABG 109 (28.5)
Other 211 (80.5)
Risk factorsa
Dyslipidemia 293 (82.5)
Hypertension 290 (76.9)
Obesity 154 (42.4)
Diabetes 77 (21.8)
Current smokerb 14 (4.5)
Note: Due to missing data, percentages for each characteristic were computed
using a denominator value specific to the sample size with complete data for
that variable.
SD, standard deviation; CABG, Coronary artery bypass grafting; PCI,
Percutaneous Coronary Intervention; MET, Metabolic Equivalent of Task.
a Source is medical chart (hospital or cardiac rehabilitation program).
b Source is medical chart and/or self-report.
c From pre-cardiac rehabilitation graded exercise stress test.
Table 2
Psychosocial well-being indicators by assessment point.
Assessment point
Indicator (Broaden and Build construct) [15]
Mean ± SD/n (%) Score range Mean scores in comparative sample
Intake
Index of self-regulation (Broaden) 4.14 ± 0.59 1–5 4.63[31]
1. Reconditioning 4.35 ± 0.61 1–5
2. Stimulus control 4.02 ± 0.72 1–5
3. Behavioral monitoring 4.04 ± 0.73 1–5
1 Year
Exercise self-efficacy (Broaden) 3.83 ± 0.92 1–5 4.11 ± 0.63[22]
2 Years
Self-efficacy for managing chronic disease (Broaden) 7.74 ± 1.97 1–10 5.2 ± 2.2[23]
Patient activation (Broaden) 67.55 ± 18.73 0–100 56.6 ± 12.9[32]
1- Disengaged and overwhelmed 19 (10.6%) n/a 18.0%
2- Becoming aware but still struggling 20 (11.1%) n/a 29.1%
3- Taking action 64 (35.6%) n/a 35.7%
4- Maintaining behaviors and pushing further 77 (42.8%) n/a 17.2%
psychological well-being (positive emotions)
Environmental mastery (actual) 14.57 ± 2.54 3–18 14.9 ± 2.8[20]
Environmental mastery (ideal) 15.04 ± 2.22 3–18
Autonomy (actual) 13.74 ± 2.18 3–18 15.2 ± 2.2
Autonomy (ideal) 13.42 ± 2.69 3–18
Self-acceptance (actual) 14.16 ± 2.52 3–18 14.6 ± 3.1
Self-acceptance (ideal) 13.44 ± 3.21 3–18
Positive relations (actual) 14.05 ± 2.90 3–18 14.8 ± 3.2
Positive relations (ideal) 10.99 ± 5.09 3–18
Purpose in life (actual) 12.84 ± 2.95 3–18 14.4 ± 3.2
Purpose in life (ideal) 11.48 ± 4.30 3–18
Personal growth (actual) 14.36 ± 2.27 3–18 15.7 ± 2.5
Personal growth (ideal) 11.15 ± 5.07 3–18
Chronic illness resources (gains) 2.90 ± 0.61 1–5 2.8 ± 0.6[33]
Physician/healthcare team 3.65 ± 0.99 1–5 3.4 ± 1.1
Family and friends 2.93 ± 0.97 1–5 2.5 ± 0.9
Personal 3.58 ± 0.87 1–5 3.4 ± 1.0
Neighborhood 2.58 ± 1.00 1–5 2.2 ± 0.9
Organizations 2.13 ± 1.01 1–5 2.2 ± 1.1
Work 3.18 ± 1.23 1–5 1.8 ± 0.9
Community 2.59 ± 0.91 1–5 2.2 ± 0.9
n/a, not applicable; SD, standard deviation.
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2 years had significantly lower depressive symptom scores (p < .01)
and significantly greater QoL (p < .01) at intake. Those retained also
engaged in significantly more exercise (p= .001) and ate a healthier
diet (p < .05) at intake than those lost to follow-up; there were no
differences in medication adherence or smoking. Finally, those who
completed the 2 year follow-up survey were significantly more likely to
have completed CR (n=125, 52.1%) than those who did not (n=67,
29.9%; p < .001).
3.2. Positive emotions
Psychosocial indicators are reported in Table 2, and juxtaposed in
relation to mean scores in comparable samples in the published lit-
erature [20,22,23,31–33]. With regard to psychological well-being,
scores were highest for environmental mastery and personal growth,
and lowest for purpose in life. Participants desired significantly more
environmental mastery than they felt (paired t=3.68, p < .01), but
felt significantly more personal growth (paired t=−8.04, p < .001),
positive relations with others (paired t=−8.12, p < .001), purpose in
life (paired t=−3.92, p < .001), and self-acceptance (paired
t=−2.75, p < .05) than was their ideal.
Fig. 3A displays depressive symptoms across the 2 years in the re-
tained sample. At intake, 132 (55.7%) participants reported minimal
depressive symptoms (i.e., PHQ<5), with 105 (60.3%) at 6months, 80
(62.0%) at 1 year and 84 (57.5%) at 2 years reporting minimal symp-
toms at most. As shown, there were no significant changes in depressive
symptoms over time.
3.3. Broaden
Constructs are shown in Table 2. Exercise self-efficacy scores ap-
peared somewhat lower and disease management self-efficacy scores
appeared somewhat higher than values from the literature. Patient
activation scores 2 years post-intake revealed most were maintaining
behaviors and pushing further; there appeared to be a much higher
proportion is this highest stage of activation in the current sample.
3.4. Build
Heart-health behavior scores are shown in the top row of
Supplemental Tables 1–4. At intake, 122 (52.8%) participants were
considered sufficiently active, 107 (60.1%) at discharge, 102 (65.0%) at
1 year and 87 (56.9%) at 2.
The bivariate associations between psychosocial well-being and
health behaviors are reported in Supplemental Tables 1–4. First, with
regard to exercise (Supplemental Table 1), it was related to greater self-
regulation at intake and discharge across all subscales, although only a
trend was observed for stimulus control. Greater exercise self-efficacy
A) Depressive symptoms 
Error bars.  
General linear model for change over time: F=.85, p=0.47  
PHQ=Patient Health Questionnaire; CR=cardiac rehabilitation. 
*scores <5 indicate minimal depressive symptoms  
B) Quality of Life 
Error bars.  
General linear model for change over time for utilities: F=2.67, p<0.05; for VAS: F=5.08, 
p<0.01.  
VAS=Visual Analogue Scale; CR=cardiac rehabilitation.
*difference from intake to 1 year, p=0.05 (trend).  
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Fig. 3. Depressive symptoms and quality of life across the two years post-cardiac event/procedure in retained participants.
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was associated with greater exercise behavior at all points, as was
greater chronic disease management efficacy at intake and 2 years.
With regard to psychological well-being, greater exercise behavior was
significantly related to greater self-acceptance at intake, as well as more
environmental mastery, self-acceptance, positive relations and personal
growth at 2 years. Greater exercise behavior was also significantly as-
sociated with greater resources through family and friends (intake) as
well as one's neighborhood (intake and discharge). Finally, greater
exercise behavior was associated with lower depressive symptoms at all
assessment points (trends at discharge and 1 year), and greater QoL at
all points (depending on indicator). Some other trends were observed.
With regard to nutrition (Supplemental Table 2), better heart-
healthy eating was associated with greater exercise self-efficacy at all
points. With regard to psychological well-being, better nutrition was
significantly associated with greater self-acceptance at 1 and 2 years
follow-up, as well as more positive relations at 2 years. With regard to
chronic illness resources, significantly better nutrition was associated
with greater overall, family and friend (also significant at discharge),
neighborhood, organizational and community resources at 2 years and
work resources at 1 year. Some other trends were observed. Greater
nutrition was also significantly related to lower depressive symptoms
and greater QoL at intake and discharge (other trends observed).
With regard to medication adherence (Supplemental Table 3),
greater adherence was significantly associated with greater psycholo-
gical well-being at 2 years in the domains of environmental mastery
(actual and ideal), as well as autonomy and self-acceptance (actual). It
was also associated with lower depressive symptoms at 1 and 2 years
and greater QoL at 1 year. Again, some other trends were observed.
With regard to smoking status (Supplemental Table 4), it was sig-
nificantly associated with the self-regulation subscale of behavioral
monitoring at intake and stimulus control at discharge. Post-hoc tests
revealed that non-smokers had greater behavioral monitoring
(p < .01) and stimulus control (p < .01) than smokers. Finally, with
regard to chronic illness resources, there was a significant association
between smoking and work resources at all assessment points across the
2 years of study. Post-hoc tests revealed that non-smokers perceived
greater work resources at CR intake (p < .01), discharge (p≤.01),
1 year (p < .01), and 2 years (p < .01) than previous smokers. Some
other trends for resources were observed, but no associations for self-
efficacy, depressive symptoms or QoL.
Finally, the association between the following psychosocial well-
being indicators and heart-health behaviors was maintained after ad-
justing for covariates: self-regulation, self-efficacy, some psychological
well-being subscales and depressive symptoms (Table 3). As shown,
greater self-regulation was significantly associated with greater exercise
at intake. Greater exercise self-efficacy was significantly associated with
better nutrition and greater exercise at 1 year; greater chronic disease
self-efficacy was significantly associated with greater exercise at
2 years. With regards to psychological well-being, greater environ-
mental mastery (actual) was significantly associated with greater ex-
ercise at 2 years. Finally, lower depressive symptoms were significantly
associated with better diet at 2 years. Overall, after adjustment, psy-
chosocial well-being indicators were associated with diet and exercise,
but not medication adherence or smoking.
3.5. Gains
Similar to other samples, participants perceived their greatest re-
source in managing their CVD were their healthcare providers, but
those who were employed in this sample also reported perceiving great
resources in the work setting (particularly in relation to other samples
as well; Table 2). Fig. 3B displays QoL across the 2 years in the retained
sample, respectively. QoL scores were very high, and significantly in-
creased from intake.
Work status is displayed in Fig. 4. At intake, the concordance be-
tween participants' desired and actual work status was 63.3% (Cohen's
kappa). Post-CR, the concordance was 69.7%, with 122 (51.7%) retired
and 119 (50.9%) desiring to be retired. Only 18 (7.9%) participants
reported difficulty working at their paid employment because of their
cardiovascular health at discharge.
4. Discussion
There have been few studies examining the trajectory of psychoso-
cial well-being in cardiac patients [34]. Here we found CR patients
reported significant personal growth, and were at the highest stage of
behavioral activation, as reflected in their positive heart-health beha-
viors (although 40% of patients did not accrue the recommended
150min of moderate to vigorous-intensity physical activity at 2 years).
They also, on average, experienced very minimal depressive symptoms
and high QoL consistently across the 2 years. Just over half of CR pa-
tients were retired as desired, and employed patients derived many
resources from work to support their CVD self-management. As hy-
pothesized, multiple indicators of psychosocial well-being were asso-
ciated with restorative heart-health behaviors, specifically diet and
exercise (but not medication adherence), over 2 years. Overall, results
of this study suggest that CR patients are on average coping quite well
with one of the most common chronic diseases, and those with positive
psychosocial well-being may benefit from better heart-health behavior,
and hence potentially cardiac outcomes.
On the whole, CR patients had quite good self-regulation [31], self-
efficacy [22,23] and activation [32] to undertake heart-health beha-
viors. Few patients reported their CVD hampered their ability to work.
While their environmental mastery was quite high, patients did desire
greater mastery suggesting their CVD could be limiting them in some
way. However, patients reported greater personal growth, positive re-
lations with others, purpose in life and self-acceptance than desired
(how this should be interpreted warrants further study, perhaps
through qualitative inquiry). Healthcare providers were one of the
greatest resources in supporting patients to manage their CVD.
It was curious that a significant reduction in depressive symptoms
was not observed following the initial assessment point, as it is gen-
erally established that patients do experience elevated distress at the
time of a cardiac event or procedure [5]. The lack of significant change
could be due to the fact that the initial assessment in this study occurred
some weeks after hospital discharge, and hence symptoms may have
already subsided as patients returned home and recovered.
The results of this study demonstrating an association between
psychosocial well-being and the heart-health behaviors are generally
consistent with the published studies in this area (see [9] for a review of
studies related to cardiovascular health; note these associations have
not been tested often in cardiac patients and hence this work represents
an important contribution to the literature), and the Broaden and Build
theory [15]. Associations between heart-health behaviors and some
specific psychological well-being indicators have been observed pre-
viously, particularly for diet and exercise, although there are mixed
findings. Medication adherence has not generally been considered [9],
and therefore this study contributes to the literature that there may not
be a strong association with well-being, although replication is war-
ranted.
Contrarily the results of this study suggesting no sustained asso-
ciation between psychosocial well-being and smoking are not consistent
with the literature which suggests greater well-being is associated with
a reduced risk of smoking [9]. However, there are mixed findings in the
literature with regard to eudaimonic well-being in particular, which
was one of the key constructs assessed herein. There were few smokers
in the current sample, and therefore the tests of association may have
been under-powered. The addictive nature of cigarettes may outweigh
any positive psychological impacts. Overall, further research on the
association between psychosocial well-being and medication adherence
(particularly depressive symptoms and QoL) as well as smoking (par-
ticularly self-regulation and resources) is warranted.
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Table 3
Adjusteda association between psychosocial well-being indicators and heart-health behaviorsb.
F (assessment point) Overall modelc Exercise Diet Medication adherenced Smoking
Index of self-regulation (intake) 2.69⁎⁎ 7.52⁎⁎ <0.01 0.10 2.80
Exercise self-efficacy (1 year) 5.40⁎⁎⁎ 8.47⁎⁎ 14.60⁎⁎⁎ 0.18 1.63
Self-efficacy for managing chronic disease (2 years) 2.65⁎⁎ 7.49⁎⁎ 1.90 0.10 1.29
Psychological well-being (2 years)
Environmental mastery (actual) 3.39⁎⁎ 7.44⁎⁎ <0.01 1.68 2.85
Autonomy (actual) 1.91
Self-acceptance (actual) 2.67⁎⁎ 4.19⁎ 2.17 0.01 2.57
Positive relations (actual) 3.02⁎⁎ 5.11⁎ 4.05⁎ <0.01 0.37
Purpose in life (actual) 0.68
Personal growth (actual) 1.65
Patient activation (2 years) 2.05⁎ 0.86 0.01 0.67 3.62⁎
Chronic illness resource survey (2 years) 1.54
Depressive symptoms (2 years) 4.51⁎⁎⁎ 5.09⁎ 7.09⁎⁎ 0.03 2.82
Quality of life (2 years) 1.41 1.49 2.86 0.31 1.30
a Models adjusted for age, sex, ethnocultural background and cardiac indication (i.e., revascularization vs no). The latter 2 were included in the models as there
was retention bias in relation to these characteristics.
b The health behavior values from the same time point were used in the models.
c Values for health behaviors only shown where overall model is significant. Each row displays one model.
d The Morisky Medication Adherence Scale is protected by US and international trademark and copyright laws. Permission for use is required. A license agreement
is available from: MMAS Research LLC, 14725 NE 20th St., Bellevue WA 98007.
⁎ p < .05 (trend).
⁎⁎ p < .01.
⁎⁎⁎ p < .001.
A) Cardiac Rehabilitation Intake, N=309 
B) Discharge / Post-CR, N=234 
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Fig. 4. Participant work status (actual vs desired) by time.
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Several limitations to this study exist. First, there may be selection
bias, as it is not ethical to collect characteristics on non-consenting
patients and consent rate was not tracked. Second, there may be some
retention bias in the sample, and there was much loss to follow-up. A
notable number of patients consented to the study but then failed to
complete the initial survey. Of most concern was that the sample re-
tained at 2 years reported less depressive symptoms and better quality
of life at baseline, as well as engaged in more exercise and consumed a
more heart-healthy diet than those lost to follow-up. Moreover, the high
degree of loss to follow-up precluded growth curve modeling to explore
trajectories of psychosocial well-being and to fully test the Broaden and
Build theory (note the mismatch of construct assessment timing in some
instances also precluded a full test of the theory) [15]. This should be
undertaken in future research. Third, generalizability is further limited
to patients who have the resources and motivation to access CR, who
are likely a more well-adjusted subgroup of patients than the average.
While CR is the standard of care for this population, only approximately
30% of patients access it [35]. Moreover, patient's psychosocial well-
being can be augmented through participation in CR [36,37]. Programs
offer exercise training, patient education, psychological screening and
stress management, support in return-to-work, among other core com-
ponents, which all can ameliorate well-being [38]. Patients receive
support from the multidisciplinary CR team and their peers. Indeed
those retained at 2 years were more likely to have completed CR than
those lost to follow-up. Future research is needed to characterize the
well-being of all cardiac patients, as well-being may be greater in this
cohort.
Fourth, heart-health behaviors were assessed via self-report, which
invites social desirability bias. Fifth, multiple comparisons were per-
formed, increasing the chance of type 1 error. A more conservative p-
value was applied to mitigate this limitation. In addition, adjusted
models were computed and the results of the models were considered
more heavily in interpretation than the bivariate associations. Sixth,
causal conclusions cannot be drawn from this study, due to the ob-
servational design. In particular, there may be a bi-directional asso-
ciation between psychosocial well-being and heart-health behaviors.
Finally, optimism, life satisfaction and hedonic well-being are also key
indicators of positive psychological well-being, but were not assessed in
this study in an effort to minimize survey completion burden.
The implications of this research are that despite their chronic dis-
ease, cardiac patients can lead high-quality lives in the years following
diagnosis; this is likely particularly true for those who participate in CR.
There have been some interventions rigorously developed and empiri-
cally-validated in the literature to augment psychological well-being,
which may further enhance health for all cardiac patients [39,40].
Unfortunately these interventions do not seem to be developed based
on theory, although the rationale provided by Huffman et al. is highly
concordant with the framework described in Fig. 1 [41]. Interestingly
though, a positive psychological intervention developed by Huffman
et al. for diabetes patients to promote lifestyle behavior change is based
on a highly-testable framework. It warrants adaptation and testing in
cardiac patients to determine whether it may be more applicable than
Broaden-and-Build [42]. Whether such interventions can improve
heart-healthy behaviors also warrants further study in the cardiac po-
pulation [34,43]. It is possible that by broadening and building well-
being, significant psychological distress [44,45] and cardiovascular
recurrences [46] could be mitigated.
5. Conclusion
In conclusion, CR initiators are thriving quite consistently over the
course of their recovery trajectory, comparably to patients with other
chronic diseases. Self-regulatory ability, self-efficacy, and low depres-
sive symptoms were associated with the heart-health behaviors of diet
and exercise, as was psychological/eudaimonic well-being (most no-
tably self-acceptance and positive relations). Given the established
association between psychosocial well-being and health outcomes in
cardiac patients, the results of this study suggest many cardiac patients,
particularly those that access CR, will have excellent quality and
quantity of life for many years.
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